Introduction
============

The McGill Pain Questionnaire (MPQ) has been used for more than 30 years to evaluate the intensity, sensory, and affective aspects of pain.[@b1-jpr-10-121],[@b2-jpr-10-121] Its reliability and validity have been extensively documented.[@b3-jpr-10-121] The short-form McGill Pain Questionnaire (SF-MPQ) is a simplified version of the MPQ that is less time consuming and includes 15 pain descriptors that have shown favorable reliability and validity.[@b3-jpr-10-121],[@b4-jpr-10-121] Although the SF-MPQ has been translated into several languages, such as Turkish,[@b5-jpr-10-121] Greek,[@b6-jpr-10-121] German,[@b7-jpr-10-121] and French,[@b8-jpr-10-121] the psychometric properties of each translation require further validation.[@b9-jpr-10-121] The SF-MPQ has also been used to assess the patients with neuropathic pain;[@b10-jpr-10-121] however, several symptoms reflecting mechanisms of neuropathic pain or those common in patients with neuropathic pain have not been included in the SF-MPQ.[@b11-jpr-10-121] To address this problem, Dworkin et al[@b11-jpr-10-121] developed the SF-MPQ-2 that included 22 descriptors of pain, thereby taking additional symptoms of neuropathic pain into account.[@b11-jpr-10-121] Furthermore, a 4-point rating scale of the original SF-MPQ has been converted into a 0--10 numerical scale in the SF-MPQ-2, a modification that could provide better responsiveness. The SF-MPQ-2 has also been translated into Persian[@b10-jpr-10-121] and Japanese.[@b12-jpr-10-121]

Pain is defined as an unpleasant sensory and emotional experience associated with actual or potential tissue damage, or described in terms of such damage.[@b13-jpr-10-121] In addition, the American Pain Society has introduced the phrase "pain as the fifth vital sign".[@b14-jpr-10-121] It is usually associated with impaired daily function and quality of life.[@b15-jpr-10-121],[@b16-jpr-10-121] Similarly, pain has been a common burden of disease in China.[@b17-jpr-10-121],[@b18-jpr-10-121] Pain is reportedly a comorbid symptom of emotional and cognitive problems that can exacerbate the clinical condition of patients.[@b19-jpr-10-121] Although a Chinese version of the Brief Pain Inventory has been recommended for pain assessment[@b18-jpr-10-121],[@b20-jpr-10-121],[@b21-jpr-10-121] and some small sample studies have been reported,[@b20-jpr-10-121]--[@b26-jpr-10-121] generally, the studies on pain in China have not been effectively conducted because of a lack of validated methods and tools. Thus, we attempted to develop a culturally appropriate and functional Chinese version of the SF-MPQ-2 and to evaluate its reliability and validity to measure chronic pain in Chinese patients.

Materials and methods
=====================

Instrument
----------

### The SF-MPQ-2

The SF-MPQ-2, a scale that was self-rated by subjects according to the intensity of pain perceived on a 0--10 numeric scale (0=no pain and 10=the worst pain), is composed of 22 pain descriptors and four subscales. It included six continuous pain descriptors (throbbing, cramping, gnawing, aching, heavy pain, and tender), six intermittent pain descriptors (shooting, stabbing, sharp, splitting, electric-shock pain, and piercing), six predominantly non-neuropathic pain descriptors (hot-burning and cold-freezing pain, pain caused by light touch, itching, tingling or pins and needles, and numbness), and four affective descriptors (tiring--exhausting, sickening, fearful, and punishing--cruel).[@b11-jpr-10-121],[@b27-jpr-10-121] The four subscale scores were calculated by summating the numerical values of each item, and the total scores represented the sum of values for all 22 items.[@b11-jpr-10-121],[@b27-jpr-10-121] Higher subscale or total scale scores indicated patients with more intense symptoms.

Translation and procedures
--------------------------

To obtain a Chinese version of the SF-MPQ-2, multiple translation procedures were performed according to Beaton's guidelines that have been used for cross-cultural adaptation of health-related questionnaires.[@b28-jpr-10-121] The SF-MPQ-2 was translated into Standard Mandarin Chinese (SF-MPQ-2-CN) by two translators (one is a neuroscientist and the other is a physician specializing in pain medicine). These two translators independently produced two primary SF-MPQ-2 Chinese versions. A third reconciled version was then completed based on a comparison of the former two versions. The fourth version was a translation of the Chinese version back into English and was produced by two additional translators, who had no knowledge of the contents of the original questionnaire. Any discrepancies in the fourth version from these two translators were resolved in the fifth version (the SF-MPQ-2-CN used in the present study) by an expert committee of the Institute for Functional Brain Disorders and Institute for Biomedical Sciences of Pain at Fourth Military Medical University. In order to determine the readability and understandability of the preliminary SF-MPQ-2-CN ([Supplementary material](https://www.dovepress.com/get_supplementary_file.php%3Ff%3D116997.pdf)), it was eventually distributed in a pilot study to 79 patients with chronic pain, who were asked about any unclear words, phrases, or concepts. The results of the pilot study showed that the SF-MPQ-2-CN was easily understood by the subjects without significant complaints.

Participants
------------

On the basis of the results of previous studies,[@b29-jpr-10-121],[@b30-jpr-10-121] the minimum sample size in factor analysis should be at least 100 or the minimum ratio of sample size to the number of variables should be 5:1. Specifically, for the present study, at least 110 subjects should have been included, based on the number of items on the SF-MPQ-2-CN. In the present study, 145 patients aged \>50 years were recruited from the Pain Clinic at the Geriatric Hospital of Hebei Province (Shijiazhuang, China) and the Department of Internal Neurology at Bethune International Peace Hospital of the People's Liberation Army (Shijiazhuang, China), by the convenience sampling method between the months of June and November 2015. Inclusion criteria included the following: an ability to speak and read Chinese, visceral pain for more than 3 weeks, and willingness to cooperate with the investigators and sign an informed consent form. Exclusion criteria included the following: intellectual disability, psychosis, or dementia; patient refusal; and inability to communicate in Standard Mandarin Chinese. The demographic data including gender, age, educational level, marital status, and employment status were also recorded ([Table 1](#t1-jpr-10-121){ref-type="table"}). Pain was diagnosed and classified by pain physicians, according to the Chinese version of the International Classification of Disease, Eleventh Revision (ICD-11)[@b31-jpr-10-121] that was translated from the recently published article "A classification of chronic pain for ICD-11".[@b32-jpr-10-121] All patients were approached by their attending doctors or nurses. A pilot study was conducted on 30 patients with chronic visceral pain to test the consensus of the SF-MPQ-2-CN. Another 145 patients with chronic visceral pain were then recruited and asked to complete the final version of the SF-MPQ-2-CN. Of this number, 41 patients were asked to complete the SF-MPQ-2-CN a second time, 3 days after the initial visit.

Statistical analysis
--------------------

Continuous data were expressed as mean and standard deviations (SDs), and categorical data were expressed as frequencies and percentages. The internal consistency of each subscale of the SF-MPQ-2-CN was evaluated using Cronbach's alpha coefficient, and a value \>0.80 was considered satisfactory.[@b33-jpr-10-121] Reliability was determined using the intraclass correlation coefficient (ICC), and a value \>0.70 was considered adequate.[@b33-jpr-10-121] Moreover, the validity of the scale was also assessed by calculating the correlations between total scores and subscale scores of the patients. Only absolute correlation values \>0.40 and *p*-values \<0.05 were considered statistically significant. Finally, the possible components were determined by exploratory factor analysis (EFA) with varimax rotation, and a value of 0.4 was considered requisite for the loading of each factor.[@b34-jpr-10-121],[@b35-jpr-10-121] Specifically, principal component analysis was used as the method of factor analysis. The software SPSS v21 (IBM Corporation, Armonk, NY) was used for statistical analyses in the present study. In addition, confirmatory factor analysis (CFA) was performed using the IBM SPSS Amos 21 software (IBM Corporation).

Ethics approval and consent to participate
------------------------------------------

The study was approved by the Institutional Review Board at the School of Social Development and Public Policy at the Beijing Normal University and the Research Oversight Committee of Fourth Military Medical University. All subjects provided written informed consent.

Results
=======

Sample characteristics
----------------------

As shown in [Table 1](#t1-jpr-10-121){ref-type="table"}, 145 patients with an average age of 63.87 years (SD 8.99) participated in the study, with an age range of 50--89 years. The total sample included 59 (40.69%) females and 86 (59.31%) males. Most of the participants were urban residents (61.38%), and the others were rural residents (38.62%). The duration of pain ranged from 1 to 40 years, with a mean of 7.51±0.69 years. Among the participants, 86.81% were married and living with their partners, whereas the others were divorced (5.56%), widowed (4.86%), unmarried (2.08%), or separated (1.69%). Out of all the participants, 28.47% graduated from college or a higher level of education; 36.11% completed technical, secondary, or high school; and another 36.11% attended school up to a primary education level (junior middle school level and below; [Table 1](#t1-jpr-10-121){ref-type="table"}). It was noteworthy that the number of employed subjects was 57.93%, representing the highest ratio of all subjects. The other occupational categories included those who were retired (28.97%), disabled (9.65%), or unemployed (3.45%; [Table 1](#t1-jpr-10-121){ref-type="table"}).

Reliability analysis
--------------------

The ICC for 22 individual items was highly correlated between the test--retest, with a range from 0.819 (aching pain) to 0.994 (tingling or "pins and needles"; [Table 2](#t2-jpr-10-121){ref-type="table"}). Moreover, the ICC for subscales of the SF-MPQ-2-CN indicated excellent reliability between the test--retest ([Table 3](#t3-jpr-10-121){ref-type="table"}). Furthermore, the ICC for the total SF-MPQ-2-CN also presented excellent reliability with a value of 0.927 ([Table 3](#t3-jpr-10-121){ref-type="table"}). Cronbach's alpha coefficient also revealed good internal consistency for the total scale and subscales of the SF-MPQ-2-CN at the primary and secondary visits, respectively ([Table 3](#t3-jpr-10-121){ref-type="table"}).

Factor structure
----------------

The EFA showed that the Kaiser--Meyer--Olkin value of the SF-MPQ-2-CN was 0.866, and four components with a variance of 73.55% were extracted ([Table 4](#t4-jpr-10-121){ref-type="table"}) that were comparable with the original SF-MPQ-2-CN subscales of continuous, intermittent, neuropathic, and affective. The value of each factor loading was \>0.4. Conventionally, these factors were considered as major constituents ([Table 4](#t4-jpr-10-121){ref-type="table"}). In addition, the CFA model with which the four subscales of the SF-MPQ-2-CN were tested is presented in [Table 5](#t5-jpr-10-121){ref-type="table"}. The goodness of fit index (GFI) and normed fit index (NFI) for the model are also shown. The factor structures and related coefficients are presented in [Figure 1](#f1-jpr-10-121){ref-type="fig"}. As shown in [Table 5](#t5-jpr-10-121){ref-type="table"}, the model fit index, GFI, and NFI for the four subscales were \>0.90, indicating an acceptable fit. Whereas another index, the root-mean-square error of approximation (RMSEA) was 0.088 and 0.121 for intermittent and affective subscales, respectively, indicating poor fit owing to those values that were \>0.08.

Discussion
==========

In this study, we most likely provided the first report of the validity and reliability of the SF-MPQ-2-CN for the evaluation of patients with chronic or subacute visceral pain in certain Chinese populations. The reliability and validity of the SF-MPQ-2-CN for patients with chronic visceral pain were confirmed using internal consistency analysis and the EFA, respectively. Furthermore, Cronbach's alpha coefficients indicated internal consistency ([Table 3](#t3-jpr-10-121){ref-type="table"}), a finding that is consistent with the results of the original study conducted by Dworkin et al.[@b11-jpr-10-121] Furthermore, the construct validity of the SF-MPQ-2-CN was also found to be satisfactory. The ICC, calculated by the test--retest method, also indicated excellent reliability, with values of 0.909, 0.973, 0.988, 0.952, and 0.927, for the continuous, intermittent, predominantly neuropathic, and affective subscales and the total scale, respectively. These values were higher than those previously reported by researchers in Japan and Iran, using scales in their respective native languages.[@b10-jpr-10-121],[@b12-jpr-10-121] The results of the present study were consistent with those of the original English version of the SF-MPQ-2 that yielded values ranging from 0.73 to 0.95[@b11-jpr-10-121] and those of two translations in Iranian (0.941)[@b10-jpr-10-121] and Japanese (0.83).[@b12-jpr-10-121] These findings suggest that the original English version of the SF-MPQ-2 can be cross-culturally applied in different languages for the evaluation of clinical pain.

In addition, the EFA was conducted to demonstrate the variability among the 22 items of the SF-MPQ-2-CN. Four components (continuous, intermittent, predominantly neuropathic, and affective) were extracted with a variance of 73.55%, a finding that is consistent with those of the original version of the SF-MPQ-2 ([Table 4](#t4-jpr-10-121){ref-type="table"}). Moreover, the RMSEA, a CFA model index for intermittent and affective subscales, showed a poor fit, similar to the results of a previous study on patients with acute low back pain.[@b27-jpr-10-121] The reasons for this bias remain unknown and require further analysis.

It was indeed difficult to use the SF-MPQ-2-CN to evaluate the patients with pain countrywide, unless they spoke Mandarin. There was a large variety of dialects across various regions and a wide range of educational levels from urban and rural areas. Further efforts should be made to adapt the SF-MPQ-2-CN by language modification and simplification and to broaden the availability of pain assessment across a larger population in China. Moreover, chronic pain was classified into seven groups in the ICD-11, including primary pain, cancer pain, postsurgical and posttraumatic pain, neuropathic pain, headache and orofacial pain, visceral pain, and musculoskeletal pain.[@b31-jpr-10-121],[@b32-jpr-10-121] Evaluation of the validity and sensitivity of the SF-MPQ-2-CN in Chinese patients with various classes of chronic pain would be necessary and useful. Because the SF-MPQ-2-CN is not specific for the assessment of neuropathic pain, translation and validation of neuropathic pain assessment tools in Standard Mandarin Chinese language is of critical importance.[@b36-jpr-10-121]--[@b38-jpr-10-121]

Several limitations existed in the present study. First, the sample size was relatively small and this might have influenced the results. Second, the analyzed sample included only patients with chronic visceral pain. Therefore, comparisons with other types of pain were not possible.

In conclusion, the reliability and validity of the SF-MPQ-2-CN were confirmed in patients with chronic visceral pain in China. The SF-MPQ-2-CN is a promising scale that can be used as a general tool in medical research and routine clinical practice for pain assessment in China. The present study provided new evidence for cross-cultural application of the original SF-MPQ-2.
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###### 

Characteristics of patients with chronic visceral pain

  Age (mean±SD)                                63.87±8.99
  -------------------------------------------- -------------
  **Gender, n (%)**                            
  Male                                         86 (59.31)
  Female                                       59 (40.69)
  **Registered residence, n (%)**              
  Rural residents                              56 (38.62)
  Urban residents                              89 (61.38)
  **Education, n (%)**                         
  Junior level (\<6 years old)                 52 (36.11)
  High school level (\>6 and \<12 years old)   52 (36.11)
  College or a higher level (\>12 years old)   41 (28.47)
  **Marital status, n (%)**                    
  Married                                      125 (86.81)
  Divorced                                     8 (5.56)
  Widowed                                      7 (4.86)
  Unmarried                                    3 (2.08)
  Separated                                    2 (1.69)
  **Employment status, n (%)**                 
  Employed                                     84 (57.93)
  Retired                                      42 (28.97)
  Disabled                                     14 (9.65)
  Unemployed                                   5 (3.45)
  **Duration of pain (years, mean±SD)**        7.51±8.28

**Abbreviation:** SD, standard deviation.

###### 

ICC between the test--retest of the SF-MPQ-2-CN

  Item   Domain         Original SF-MPQ-2                T1 (n=144) mean±SD   T2 (n=44) mean±SD   ICC     95% CI         *p*-Value
  ------ -------------- -------------------------------- -------------------- ------------------- ------- -------------- -----------
  1      Continuous     Throbbing pain                   4.2±2.58             3.5±1.80            0.878   0.771--0.935   \<0.001
  2      Intermittent   Shooting pain                    3.84±2.41            4.39±2.45           0.972   0.947--0.985   \<0.001
  3      Intermittent   Stabbing pain                    3.69±2.42            3.93±2.28           0.952   0.910--0.974   \<0.001
  4      Intermittent   Sharp pain                       3.73±2.54            4.24±2.10           0.930   0.869--0.963   \<0.001
  5      Continuous     Cramping pain                    4.7±2.50             3.71±1.63           0.910   0.832--0.952   \<0.001
  6      Continuous     Gnawing pain                     4.03±2.79            3.63±1.71           0.847   0.714--0.919   \<0.001
  7      Neuropathic    Hot-burning pain                 3.95±2.52            3.88±2.23           0.958   0.922--0.978   \<0.001
  8      Continuous     Aching pain                      4.11±2.72            3.49±1.50           0.819   0.661--0.904   \<0.001
  9      Continuous     Heavy pain                       4.25±2.45            4.15±1.75           0.867   0.751--0.929   \<0.001
  10     Continuous     Tender                           4.38±2.49            2.88±1.85           0.875   0.765--0.933   \<0.001
  11     Intermittent   Splitting pain                   3.65±2.40            4.39±1.58           0.841   0.702--0.915   \<0.001
  12     Affective      Tiring--exhausting               4.09±2.69            4.63±2.23           0.942   0.891--0.969   \<0.001
  13     Affective      Sickening                        3.88±2.84            4.66±2.40           0.913   0.837--0.954   \<0.001
  14     Affective      Fearful                          4.14±2.76            4.73±2.07           0.938   0.885--0.967   \<0.001
  15     Affective      Punishing--cruel                 4.01±2.92            4.49±2.43           0.946   0.898--0.971   \<0.001
  16     Intermittent   Electric-shock pain              3.87±2.34            4.21±1.75           0.934   0.876--0.965   \<0.001
  17     Neuropathic    Cold-freezing pain               4.01±2.50            3.85±2.14           0.940   0.887--0.968   \<0.001
  18     Intermittent   Piercing                         4.23±2.51            4.29±1.99           0.964   0.932--0.981   \<0.001
  19     Neuropathic    Pain caused by light touch       4.17±2.58            3.85±1.94           0.951   0.907--0.974   \<0.001
  20     Neuropathic    Itching                          4.08±2.55            4.00±2.41           0.961   0.926--0.979   \<0.001
  21     Neuropathic    Tingling or "pins and needles"   3.90±2.58            3.66±2.45           0.994   0.989--0.997   \<0.001
  22     Neuropathic    Numbness                         4.14±2.84            3.93±2.43           0.982   0.965--0.990   \<0.001

**Abbreviations:** CI, confidence interval; ICC, intraclass correlation coefficient; SF-MPQ-2-CN, Chinese version of short-form McGill Pain Questionnaire-2; SD, standard deviation; T1, test; T2, retest.

###### 

Internal consistency and test--retest reliability of the SF-MPQ-2-CN

  Subscale       Number of items   Item number of original SF-MPQ-2   T1 (n=144) mean±SD   T2 (n=41) mean±SD   Cronbach's alpha (T1, T2)   ICC                            
  -------------- ----------------- ---------------------------------- -------------------- ------------------- --------------------------- ------- ------- -------------- ---------
  Continuous     6                 1, 5, 6, 8, 9, 10                  25.68±12.60          21.31±7.87          0.896                       0.859   0.909   0.829--0.951   \<0.001
  Intermittent   6                 2, 3, 4, 11, 16, 18                23.01±12.56          25.46±10.44         0.929                       0.923   0.973   0.949--0.985   \<0.001
  Neuropathic    6                 7, 17, 19, 20, 21, 22              24.25±13.30          23.17±12.14         0.926                       0.948   0.988   0.977--0.993   \<0.001
  Affective      4                 12, 13, 14, 15                     16.11±10.02          18.51±8.20          0.916                       0.917   0.952   0.911--0.975   \<0.001
  Total          22                                                   72.95±21.56          88.46±21.28         0.836                       0.831   0.927   0.862--0.961   \<0.001

**Abbreviations:** CI, confidence interval; ICC, intraclass correlation coefficient; SF-MPQ-2-CN, Chinese version of short-form McGill Pain Questionnaire-2; SD, standard deviation; T1, test; T2, retest.

###### 

Factor loading matrix of SF-MPQ-2 (variance maximizing rotation)

  Item                                     Original SF-MPQ-2                Continuous   Intermittent   Neuropathic   Affective
  ---------------------------------------- -------------------------------- ------------ -------------- ------------- -----------
  1                                        Throbbing pain                   **0.772**    0.017          0.100         0.037
  5                                        Cramping pain                    **0.825**    0.132          0.014         0.132
  6                                        Gnawing pain                     **0.734**    −0.011         0.261         0.125
  8                                        Aching pain                      **0.850**    −0.107         −0.016        0.166
  9                                        Heavy pain                       **0.811**    −0.033         0.044         0.200
  10                                       Tender                           **0.768**    −0.147         0.074         0.228
  2                                        Shooting pain                    −0.005       **0.865**      −0.138        0.067
  3                                        Stabbing pain                    0.042        **0.864**      −0.176        0.046
  4                                        Sharp pain                       −0.029       **0.855**      −0.044        −0.018
  11                                       Splitting pain                   −0.020       **0.843**      −0.104        0.093
  16                                       Electric-shock pain              −0.124       **0.794**      −0.131        0.112
  18                                       Piercing                         0.009        **0.869**      0.009         0.142
  7                                        Hot-burning pain                 −0.014       −0.111         **0.821**     0.033
  17                                       Cold-freezing pain               0.121        −0.090         **0.839**     0.140
  19                                       Pain caused by light touch       0.154        −0.151         **0.834**     −0.006
  20                                       Itching                          0.033        −0.098         **0.865**     −0.003
  21                                       Tingling or "pins and needles"   0.122        −0.058         **0.861**     −0.005
  22                                       Numbness                         0.045        −0.106         **0.843**     0.028
  12                                       Tiring--exhausting               0.230        0.094          0.004         **0.866**
  13                                       Sickening                        0.163        0.072          0.010         **0.901**
  14                                       Fearful                          0.195        0.064          0.039         **0.874**
  15                                       Punishing--cruel                 0.192        0.184          0.114         **0.817**
  KMO value                                0.866                                                                      
  The extraction sums of squared loading   73.75                                                                      

**Note:** Bartlett's test value = 2280.412 and *P*-value \<0.001.

**Abbreviations:** SF-MPQ-2, short-form McGill Pain Questionnaire-2; KMO, Kaiser--Meyer--Olkin.

###### 

CFA of the SF-MPQ-2-CN subscales

  SF-MPQ-2-CN subscales   GFI     RMSEA   NFI     RFI     RMR     Chi-square   Degrees of freedom   *p*-Value
  ----------------------- ------- ------- ------- ------- ------- ------------ -------------------- -----------
  Continuous              0.967   0.07    0.967   0.995   0.182   15.373       9                    0.081
  Intermittent            0.957   0.088   0.97    0.951   0.149   18.940       9                    0.026
  Neuropathic             0.975   0.042   0.982   0.969   0.131   11.244       9                    0.259
  Affective               0.952   0.213   0.965   0.895   0.023   14.991       2                    0.001

**Notes:** Acceptable fit of the CFA analysis solutions was evaluated based on both GFI and NFI ≥0.90 was considered acceptable; SRMR ≤0.08 was considered acceptable.

**Abbreviations:** CFA, confirmatory factor analysis; GFI, goodness of fit index; NFI, normed fit index; RFI, relative fit index; RMSEA, root-mean-square error of approximation; RMR, root-mean-square residual; SF-MPQ-2-CN, Chinese version of short-form McGill Pain Questionnaire-2.
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